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Therapeutic Agents 



Field of iaventioiL 



The present iavention relates to certain pyraziae compounds of formula I, to processes for 
preparing such coiEponnds, to their use ia the treatment of obesity, psychiatric and 
neurological disorders, to metbDds for their therapeutic use and to pharmaceutical 
con5)ositions containing them. 



Backgrou nd of the, nivenlion 



It is known that certain CBi modulators (known as antagonists or inverse agonists) are useful 
in the treatment of obesity, psychiatric and neurological disorders (WOO 1/70700 and BP 
656354). However, there is a need for CBi modulators with incproved physicochemical 
properties and/or DMPK properties and/or pharmacodynamic properties. 



Pyrazinecarboxamides are reported to possess antithrombotic properties (WO 92/ 02513). The 
con^xjunds disclosed in this document are disclaimed from the con5>ound claims of the 
present iavention. 5,6-Diphenyl-2-pyrazinecarboxyhc acid is disclosed in CH 458 361. 



Co-pending application PCT/GB02/05742 discloses compounds of the general formula (A) 



R 



N^R 
N X — Y- 



A 



1 2 
NR R 



and pharmaceutically acceptable salts, prodrugs, solvates and crystaUine forms thereof, in 
which 

and independently represent : 
a Ci^alkyl'group; 

an (amino)Ci^a]kyl- group in which the amino is optionally substituted by one or more Ci. 

* 

3a]kyl groups; 
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an optionally substituted non-aromatic Ca-iscarbocyclic group; 
a (C3.i2cycloalkyl)Ci.3a]kyl- group; 

a group -<CH2),<plienyl )s in whicli r is 0,1, 2, 3 or 4, s is 1 when r is 0 otiierwise s is 1 or 2 
and the phenyl groups are optionally independently substituted by one, two or three groups 
5 represented.Jjy Z; 
naphthyl;: 
anthracenyl; 

a saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally one 
of the following : oxygen, sulphur or an additional nitrogen wherein the heterocyclic group is 
10 optionally substituted by one or more Ci-salkiyl groups, hydroxy or benzyl ; 
l-adamantyhnethyl; 

a group - (CH2)t Het in which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally 
substituted by one or noore Ci-aalkyl groups and Het represents an aromatic heterocycle 
optionally substituted by one, two or three groups selected from a Ci-salkyi group, a d. 
15 salkoxy group or halo; 

or represents H and is as dejBbaed above; 

or R^ and R^ together with the nitrogen atom to which they are attached represent a saturated 
5 to 8 membered heterocyclic group containing one nitrogen and optionally one of the 
folio wiQg : oxygen, sulphur or an additional nitrogen; wherein the heterocyclic group is 
20 optionally substituted by one or more Ci-aalkyl groups, hydroxy or beozyl ; 
X is CO or SO2; 

Y is absent or represents NH optionally substitututed by a Ci-aalkyl group; 

R^ and R"^ independently represent phenyl, thienyl or pyridyl each of which is optionally 

substituted by one , two or. three groups represented by Z; 

25 

Z represents a Ci-salkyi group, a Ci-aalkoxy group, hydroxy, halo, trifluoromethyl, 
tiifluoromethylthio, triftuoromethoxy, trifluoromethylsulphonyl, nitro, amiao, mono or diCi. 
aalkylamino, mono or di Ci-aalkylamido, Ci-aalkylsulphonyl, Ci-aalkoxycarbonyl, carboxy, 
cyano, carbamoyl, mono or di Ci-aalkyl carbamoyl, sulphamoyl and acetyl; and 

30 

R^ is H, a Ci-3alkyl group, a Ci-aalkoxymethyl group, trifluoromethyl, a hydroxyCi-salkyl 
group, Ci-aalkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di Ci-salkylcarbamoyl, 
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acetyl, or hydrazinocarbonyl of fonnula -CONHNR^R^ wherein and are as previously 
defined for R^ and R^ respectively; 

with the proviso that when R^ and R^ together with the nitrogen atona to which they are 
attached represent 4-methylpiperazin-l-yl or R^ represents H and R^ represents methyl or 1- 
benzylpiperidin-4-yl; X is CO; Y is absent and R^ is H; then R^ and R"* do not both represent 
4-methoxyphenyl; and their use in the treatment of obesity, psychiatric and neurological 
disorders. 



Description of the inventioii 

The iiivention relates to a'conipoiiiid of formula (I) 



R' 



N R^ 
N-^R^ 



and phannaceutically acceptable salts thereof, in which 

R and R independently represent phenyl, thienyl or pyridyl each of which is iadependently 
optionally substituted by one or more groups represented by Z; 



Z represents a Ci^salkyl group, a Ci^alkoxy group, hydroxy, halo, trifluoromethyl, 
trifluoronaethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, mono or di Ci. 
aalkylamido, Ci-aalkylsulphonyl, Ci-aalkylsulphonyloxy, Ci.salkoxycarbonyl, carboxy, cyano, 
carbamoyl, mono or di Ci-aalkyl carbamoyl, sulphamoyl, acetyl, an aromatic heterocyclic 
group which is optionally substituted by one or more halo, Ci^alkyl , trifluoromethyl or 
trifluoromethoxy and a saturated or partially unsaturated 5 to 8 membered heterocychc group 
containing one or more heteroatoms selected from nitrogen, oxygen or sulphur wherein the 
heterocyclic group is optionally substituted by one or more Ci-aalkyi groups, hydroxy, fluoro, 
benzyl or an amino group -NR^^R^ in which R"" and R^ independently represent H or Ci^sJkyl 
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R and R iadependently represent a grotip of formula (CH2)nCOOR 

in wMch n is 0, 1, 2, 3 or 4; and R'^ represents a Ci.ualkyl group, a Cs-ucycloalkyl group or a 
(C3.i2cycloaIkyl)Ci-3aIkyl- group each of which is optionally substituted by one or more of 
5 the foUowiag: a Ci-ealkyl group; fluoro, ancdno or hydroxy, or 

R^ represents a group -(CH2)aphenyl in which a is 0, 1, 2, 3 or 4 and the phenyl group is 
optionally substituted by one or more groups represented by Z which may be the same or 
different or 

10 

R^ represents a saturated or partially unsaturated 5 to 8 membered heterocyclic group 
containing one or more of the of the following : oxygen, sulphur or nitrogen; wherein the 
heterocyclic group is optionally substituted by one or more Ci-aalkyl groups, Ci-sacyl groups, 
hydroxy, amino or benzyl; or 

15 

R andR independently represent a group of formula -(CH2)o-0-(CH2)p- R in which o and 
p independently represent an integer 0, 1, 2, 3 or 4 and R^ represents a Ci-izalkyl group or 
R represents phenyl optionally independently substituted by one or more Z groups or R 
represents an aromatic heterocyclic group or a saturated or partially unsaturated 5 to 8 
20 membered heterocychc group containing one or more of one folio wiog : oxygen, sulphur or 
nitrogen wherein each of these rings is optionally substituted by one or more groups 
represented by Z which may be the same or different ; 

R^ and R"^ independently represent a Ci.i2alkyl group optionally substituted by one or more 
25 fluoro, hydroxy, or amino ; or 

R^ and R"^ independently represent a group of formula -(aH2)^^ in which q is 0, 1 , 2, 3 or 4 
and R^ represents a Ca-iacycloalkyl group, phenyl, an aromatic heterocyclic group or a 
saturated or partially unsaturated 5 to 8 membered heterocychc group containing one or 
30 more of one following : oxygen, sulphur or nitrogen wherein each of these rings is 
optionally substituted by one or more groups represented by Z which may be the same or 
different ; or 
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and R'* ind^endently represent a group of formula -(CHj^bi-O-(CO)- in which m 
represents an integer 0, 1, 2, 3 or 4 , in which R^° represents a Ci-uaBcyl group optionally 
substituted by one or naore fluoro, hydroxy, or amnio or R^° represents a group of formula - 
(CH2)qR^ in which 
5 q and R is as previously described; 
or 

3 4 

R andR independently represent a group of formula CONR^^R^^ 
• in which 

R^^ andR^^ independently represent a Ci-6a]kyl group; 

an (amino)Ci-4aIkyl- group in which the amino is optionally substituted by one or more Ci. 
aalkyl groups; 

a (C3-i2cycloalkyl)(CH2)g- group wherein g is 0, 1 , 2 or 3 wherein the cycloalkyl is optionally 
substituted by one or more fluoro, hydroxy, Ci-salkyi, Ci-3a]koxy, Ci.aalkoxycarbonyl, 
trifluoromethyl, amino or trifluoromethoxy; 

agroup -(CH2)i<phenyl )sin whichr is 0,1, 2, 3 or 4, s is 1 when r is 0 otberwise s is 1 or 2 

and the phenyl groups are optionally independently substituted one or more groups 

represented by Z ; 

naphthyl; 

anthracenyl; 

a saturated or partially unsaturated 5 to 8 membered heterocyclic group contaiaing one or 
more heteroatoms selected from nitrogen, oxygen or sulphur wherein the heterocyclic group 
is optionally substituted by one or more Ci-aalkyl groups, hydroxy, fluoro, trifluoromethyl , 
benzyl or an anoono group -NR*R^ in which R"" and R^' independently represent H or Ci^alkyl ; 
1 -adamantylmethyl; 

a group - (CH2)t Het ia which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally 
substituted by one or more Ci.aalkyl groups and Het represents an aromatic heterocyclic 
group optionally substituted by one, two or three groups selected from a Ci.5alkyl group, a 
Ci-salkoxy group or halo ; 
or R^^ represents H and Rl^ is as defined above; 

or R^^ and Rl^ together with the nitrogen atom to which they are attached represent a 
saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one 
nitrogen and optionally one of the following : oxygen, sulphur or an additional nitrogen; 
wherein ttie heterocyclic group is optionally substituted by one or more Ci-aalkyl groups, 
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hydroxy, fluoro, trifluoiomefhyl, trifluoromethoxy , benzyl, Q^alkanoyl or an amino group - 
NR'^R'' in wMcli and independently represent H or Cwalkyl ; 

with the proviso that when one of and R'^ is a Ci-aalkyl group, a Ci-salkoxymefhyl group, 
trifluoromethyl, a hydroxy Ci-aalkyl group, Ci.3a]koxycarbonyl, carboxy, carbamoyl, or mono 

11 12 

or di Ci.aalkylcarbartMjyl liieii flae oth^^ CONR R . 

It will be understood that where a substituent Z is present in more than one group that these 
substituents are independently selected and may be the same or different. 

ft 

The term aromatic hetax>cychc group means an aromatic 5- , 6-, or 7-inembered monocyclic 
ring or a 9- or lO-meihbered bicyclic ring, with up to five ring heteroatoms selected from 
oxygen, nitrogen and sulfur. Suitable aromatic heterocychc groups include, for example furyl, 
pyrrolyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazoly^ isothiazolyl, 
oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidiayl, pyrazinyl, 
1,3,5-triazenyl, benzofuranyl, indolyl, benzothienyl, benzoxazolyl, benzinddazolyl, 
benzothiazolyl, indazolyl, benzofiirazanyl, quinolyl, isoquinolyl, quinazohnyl, quinoxalinyl, 
cinnolinyl or naphfhyridinyL Preferably furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl, 
imidazolyl, pyrazolyl, oxazolyl tfaiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 
tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl or 1,3,5-triazeiiyl and more preferably 
pyrrolyl, thienyl, inaidazolyl, oxazolyl or pyridyl 

Suitable saturated or partially unsaturated 5 to 8 membered heterocyclic group containing 
one or more heteroatoms selected from nitrogen, oxygen or sulphur include, for example 
oxiranyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, 2,3-dihydro-l,3-thiazolyl, 1,3- 
thiazolidinyl, pyrrolinyl, pyrrohdrayl, morpholinyl, tetrahydro-l,4-thiazinyl, 1- 
oxotetrahydrothienyl, l,l-dioxotetrahydro-l,4-thiaziayl, piparidinyl, homopiprndinyl, 
pq)erazinyl, homopiperazinyl, dihydropyridinyl, tetrahydropyridiayl, dihydropyrimidinyl or 
tetrahydropyrimidinyl, preferably tetrahydrofuranyl, tetrahydropyranyl, pyrrohdiayl. 
I morpholinyl, piperidinyl or piperazinyl, more preferably tetrahydrofuraa-3-yl, 
tetrahydropyran-4-yl, pyrroHdia-3-yl, morpholino, piperidino, piperidin-4-yl or piperazin-1- 
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Further values of R^, R^ and R"^ in con5)Ounds of foimula I now follow. It will be 
understood that such values may be used where appropriate with any of the definitions, claims 
or embodiments defined hereinbefore or hereinafter. 

In a first group of compounds of formula, R^ and R^ are phenyl optionally substituted by one 
or more groups Z. 

In a second group of con:5)ouuds of formula I, R"^ and R^ are both 4-chlorophenyl 

In a third group of coirpounds of formula I, R^ and R"* independently represent a group of 

formula COOR^ in which R'' is a C4-8a]kyl group, 

hi a fourth group of compounds of formula I, R^ represents a group of formula COOR'^ in 

■ 

which R'^ is a C4-8alkyl group and R"^ represents a group of fomiula -(CH2)o-0-(CH2)p- R^ in 
which o and p independently represent an integer 0, 1, 2, 3 or 4 R^ represents phenyl 
optionally independently substituted by one or more Z groups. 

In a fifth group of coii5)Ounds of formula I, each represent a group of formula CON R^^ R^^ 
in which R^^ and R^^ are as previously defined. 

In a sixth group of compounds of formula I, R^ and R* independently represent a group of 
formula CON R^^ R^^ in which R^^ and R^^ together with the nitrogen atom to which they are 
attached represent piperidino. 

In a sseventh group of compounds of foranila I, R^ represents a group of formula COOR^ in 
which R^ is a Gj-saDcyl group and R"^ represents a group of formula R^ and R"* independently 
represent a group of formula -(CH2)HrO-(CO)- R^° in which m represents an integer 0, 1, 2, 3 
or 4 , in which R^^ represents a Ci-izaBcyl group optionally substituted by one or more 
fluoro, hydroxy, or amino of represents phenyl optionally substituted by one or more 
groups represented by Z which may be the same or different. 

in an eighth group of coirpounds which is a sub group of the each of the first, second, third, 
fifth and sixth groups R^ and R"^ are identical 

*Pharmaceutically acceptable salt", where such salts are possible, includes both 
pharrnaceutically acceptable acid and base addition salts. All tautomers, where possible, are 
included within the scope of the invention. 

The following definitions shall apply throxighout the specification and the appended claims. 
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Unless otherwise stated or indicated, the term "alkyl" denotes either a straight or branched 
aJkyl group. Exan^les of said a]kyl include methyl, ethyl, n-propyl, isopropyl, n-butyl, iso- 
■ butyl, sec-butyl and t-butyl . Preferred alkyl groups are methyl, ethyl, propyl, isopropyl and 
tertiary butyL 

5 

Unless otherwise stated or indicated, the tenn "aBcoxy'* denotes a group O-alkyl, wherein 
alkyl is as defined above. 

Unless otherwise stated or indicated, the term "halogen" sbaU mean fluorine, chlorine, 
10 bromine or iodine. 




Specific coiiqwunds of the invention are one or naore of the following: 
2,3-bis(4-chlorophenyl)-5,6-bis(piperidin-l-ylcarbonyl)pyrazineand 

bis-2,3-(rert-butoxy)-5,6-bis(4-cMoropbenyl)pyrazine-2,3HiicarboxylateandphatmaceuticaUy 
IS acceptable salts thereof. 



Methods of preparation 



20 



The compounds of the invention may be prepared as outlined below according to any of the 
fonowing methods. However, the invention is not limited to these methods, tbe con?)ounds 
may also be prepared as described for structurally related compounds in the prior art 



Compounds of formula I in which and are as previously defined and R'* is a group 
COOR"^ and R^ is CONR^R^^ may be prepared by reacting a compound of formula m 



25 



R' 



R 



N. 



COgH 



N^R^ 



m 



III 

which R^ R^ and R'* are as defined immediately previously with an amine of formula IV 

R"R^^NH2 IV 
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in which R^^ and R^^ are as previously defined ia an inert solvent, for exaicyple 
dichloromethane, in the presence of a coupling agent, for exaoople a carbodiimide, eg l-(3- 
dimethylan3iQopropyl)-3-ethylcarbodiinad , and optionally in the presence of a catalyst, for 
example a basic catalyst, eg 4-dimethylaininopyridine, at a traiperature ia the range of -25°C 
to 150*^C. 



Coirq)ounds of formula HI may be prepared by reacting a co: 

O 



uod of formula V 




V 



in which R and are as previously defined with a coii5)otuid of formula VI 

R'^OH VI 

in which R is as previously defined in an inert solvent, for exanple acetonitrile, and 

optionally in the presence of a catalyst, for exmnplo a basic catalyst, eg 4- 

dinaethylanoinopyridine, at a ten^jerature in the range of -25^C to ISO^^C. 

Coii5)ounds of formula I may also be prepared by reacting a corcpound of formula V with a 

compound of formula VI and then reactiug the product directly with a conapound of formula 

IV. 



Conopounds of forraulae m, V and Vn are commercially available or may be prepared by 
methods known to those skilled in the art. Certain compounds of formulafc n, m , IV and V 
are novel and are claimed as a further aspect of the present invention as useful intermediates, 



Conpounds of formula V may be prepared by reacting a conopound of formula VDI. 



N 



N 



CO^H 



COgH 



VIII 
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in which aad are as previously defSned with a dehydrating agent for example acetyl 
chloride at a teiEperature in the range of 0**C to 150°C. 

m 

Other compounds of formula I laay be prepared by analogous methods or by methods known 
5 to those sldUed in the art 

• ■ 

The coDGpounds of the invention may be isolated from their reaction mixtures using 
conventional techniques. 

« 

Persons skilled ia the art will appreciate that, in order to obtain compounds of the invention in 
an alternative and iu some occasions, more convenient maimer, the individual process steps 
mentioned hereinbefore may be performed in different order, and/or the iudividiial reactions 
may be performed at different stage ia the overall route (i.e. chemical transformations may be 
performed upon different intennediates to those associated hereinbefore with a particular 
reaction). 

The expression "inert solvent" refers to a solvent which does not react with the starting 
materials, reagents, intermediates or products in a manner which adversely affects the yield of 
the desired product 

20 

Pharmaceutical preparations 

Hie compounds of the invention will normally be administered via the oral, parenteral, 
intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, vaginal, 
25 transdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical 

preparations comprising the active ingredient or a pharmaceutically acceptable addition salt, 
in a pharmaceutically acceptable dosage form Depending upon the disorder and patient to be 
treated and the route of administration, the compositions may be administered at varying 
doses. 

30 

Suitable daily doses of the compounds of the invention in the therapeutic treatment of hu m ans 
are about 0.001-10 mg/kg body weight, preferably 0.01-1 mg/kg body weight 
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Oral fonnulations are preferred particularly tablets or capsules which may be formulated by 
methods kaown to those skilled iu the art to provide doses of the active compound ia the 
range of 0.5mg to 500mg for exan^le 1 mg, 3 mg, 5 mg, 10 mg, 25mg, 50mg, lOOmg and 
250mg. 

According to a further aspect of the invention there is also provided a pharmaceutical 
formulation inchidiag any of the cortpounds of the iuvention, or pharmaceuticaUy acceptable 
derivatives thereof, in admixture with pharmaceutically acceptable adjuvants, diluents and/or 
carriers. 

Pharmacological properties 

The conipounds of formula (I) are useful for the treatment of obesity, psychiatric disorders 
such as psychotic disorders, schizophrenia, bipolar disorders, anxiety, anxio-depressive 
disorders, depression, cognitive disorders, memory disorders, obsessive-con5)ulsive disorders, 
anorexia, bulimia, attention disorders like ADHD, epilepsy, and related conditions, and 
neurological disorders such as dementia, neurological disorders(e.g. Multiple Sclerosis), 
Raynaud's syndrome, Parkinson's disease, Huntington's chorea and Alzheimer's disease. The 
con:5X)unds are also potentially useful for the treatment of immune, cardiovascular, 
reproductive and endocrine disorders, septic shock and diseases related to the respiratory and 
gastrointestinal systems (e.g, diarrhea). The compoimds are also poteatially useful as agents in 
treatment of extended abuse, addiction and/or relapse indications, e.g. treating drug (nicotine, 
ethanol, cocaine, opiates, etc) dependence and/or treating drug (nicotine, ethanol, cocaine, 
opiates, etc) withdrawal symptoms. The cornpounds may also eliminate the increase in weight 
which normally accompanies the cessation of smokiag. 

In another aspect the present invention provides a conopound of formula I as previously 
defined for use as a medicament. . 

La a further aspect the present invention provides the use of a conopound of formula I in the 
preparation of a naedicanayent for the treatment or prophylaxis of obesity, psychiatric disorders 
such as psychotic disorders, schizophrenia, bipolar disorders, anxiety, anxio-depressive 
disorders, depression, cognitive disorders, memory disorders, obsessive-conpulsive disorders. 
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anoiexia, bulimia, atteation disorders like ADHD, epilepsy, and related conditions, 
neurological disorders such as dementia, neurological disorders (e.g. Mult5)le SclMOsis), 
Parldboson's Disease, Huntington's Chorea and Alzheimer's Disease, immune, cardiovascular, 
reproductive and endocrine disorders, septic shock, diseases related to the respiratory and 
5 gastrointestinal systems (e.g. diarrhea), and extended abuse, addiction and/or relapse 
indications, e.g, treating drug (nicotine, ethanol, cocaine, opiates, etc) dependence and/of 
treating drug (nicotine, ethanol, cocaine, opiates, etc) withdrawal symptoms. 

In a still further aspect the present invention provides a method of treating obesity, psychiatric 
10 disorders such as psychotic disorders such as schizophrenia and bipolar disorders, anxiety, 
anxio-depressive disorders, depression, cognitive disorders, memory disorders, obsessive- 
comoulsive disorders, anorexia, bulimia, atteation disorders like ADHD, epflepsy, and related 
conditions, neurological disorders such as dementia, neurological disorders (e.g. Multiple 
Sclerosis), Parkinson's Disease, Huntington's Chorea and Alzheimer's Disease, immune, 
15 cardiovascular, reproductive and endocrine disorders, septic shock, diseases related to the 
respiratory-and gastrointestinal systems (e.g. diarrhea), and extended abuse, addiction and/or 
release indications, e.g. treating drug (nicotine, ethanol, cocaine, opiates, etc) dependence 
and/or treating drug (nicotine, ethanol, cocame, opiates, etc) withdrawal symptoms 
comprising administering a pharmacologically effective amount of a compound of formula I 
20 to a patient in need thereof. 

The coirqwunds of the present iaventkin are particulary suitable for the treatment of obesity, 
■ e.g. by reduction of ^petite and body weight, maintenance of weight reduction and 
prevention of rebound. 



25 



Combiaation Therapy 



The conqwiunds of the invention may be combined with another therapeutic agent that is 
useful in the treatment of disorders associated with tiie development and progress of obesity 
30 such as hypertraision, hyperhpidaemias, dyslipidaemias, diabetes and atherosclerosis. For 
example, a coirpound of the present invention may be used in combination with a conipound 
that affects thermogenesis. lipolysis, fat absorption, satiety, or gut motiUty. The con?)Ounds of 
the invention may be combined with another therapeutic agent that decreases the ratio of 
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LDLiHDL or an agent that causes a decrease in circulating levels of LDL-cholesteroL In 
patients with diabetes mellitus the conopounds of the iavention may also be combined with 
therapeutic agents used to treat complications related to micro-angiopathies. 

The coxEpounds of the invention may be used alongside other therapies for the treatment of 
obesity and its associated coiiq)lications the metabolic syndrome and type 2 diabetes, these 
include biguanide drugs, insulin (synthetic ingnlin aoalogues) and oral antihyperglyceiaics 
(these are divided into prandial glucose regulators and alpha-glucosidase inhibitors). 

In another aspect of the invention, the coiDpound of formula I, or a phaxmaceutically 
acceptable salt thereof naay be administered in association with a PPAR modulating agent. 
PPAR modulating agents include but are not limited to a PPAR alpha and/or gamma agonist, 
or pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs thereof 
Suitable PPAR alpha and/or gamma agonists, pharmaceutically acceptable salts, solvates, 
solvates of such salts or prodrugs thereof are weU known in the art. 

In addition the combination of the invention may be used in conjunction with.a sulfonylurea. 
The present invention also includes a con5)Ound of the present invention in combination with 
a cholesterol-lowering agent. The cholesterol-lowering agents referred to in this application 
include but are not limited to inhibitors of HMG-CoA reductase (3-hydroxy-3-methylglutaryl 
coenzynoe A reductase). Suitably the HMG-CoA reductase inhibitor is a statin 

In the present application, the term "cholesterol-lowering agent" also includes chemical 
modifications of the HMG-CoA reductase inhibitors, such as esters, prodrugs and metabolites, 
whether active or inactive. 

The present invention also includes a conppund of the present invention in combination with 
an inhibitor of the ileal bile acid transport system (EBAT inhibitor)! The present invention 
also includes a coiqpound of the present iavention in combination with a bile acid binding 
resin. 

The present invention also includes a coii5)Ound of the present invention m combination with 
a bile acid sequestering agent, for example colestipol or cholestyramine or cholestagel 




101119-1 GB 

- 14 r 

According to an additional fbrther aspect of the present invCTition there is provided a 
combination treatment con^rising the administration of an effective amount of a conqwnnd 
of the formula I, or a pharmaceuticaUy acceptable salt thereof, optionally together with a 
phaixnaceuticaUy acceptable diluent or carrier, with the simultaneous, sequential or separate 
5 administration one or more of the fbUowing agents selected from; 
a CETP (cholesteryl ester transfor protein) inhibitor; 
a cholesterol absorption antagonist; 
aMTP (microsomal transfer protein) inhibitor ; 

a nicotinic acid derivative, including slow release and combination products; 
10 a phytosterol conipound ; 

probucol; 

an anti-coagulant; 

an omega-3 fatty acid ; 

another anti-obesity coiDpound; 
15 aa antihypertensive conqxiund for example an angiotensia converting enzyme (ACE) 

inhibitor, an angiotensin H receptor antagonist, an andrenergic blocker, an alpha andrenergic 

blocker, a beta andrenergic blocker, a mixed alpha/beta andrenergic blocker, an andrenergic 

stimulant, calcium channel blockeri an AT-1 blocker, a saluretic, a diuretic or a vasodilator; 

a Melanin concentrating hormone (MCH) antagonist; 
20 a PDK inhibitor; or 

modulators of nuclear receptors for example LXR, EXR, RXR, and RORalpba; 

anSSRI; 

a serotonin antagonist; 

or a pharmaceuticaUy acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 
25 optionally togetiier with a pharmaceuticaUy acceptable dUuent or carrier to a warm-blooded 
animal, such as man in need of such therapeutic treatment. 

Therefor© in an additional feature of the invention, there is provided a metiiod for for the 
tieatment of obesity and its associated conqjlications in a warm-blooded animal, such as man, 
30 in need of such treatment which conqnises administering to said animal an effective amount 
of a couspovnd of formula I, or a pharmaceuticaUy acceptable salt tiiereof in simultaneous, 
sequential or separate administration with an effective amount of a compound from one of the 
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other classes of con5)Ouiids described in this combiaation section, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

Therefore in an additional feature of the invention, there is provided a method of treating 
hyperlipidemic conditions in a warm-blooded animal, such as man, ia need of such treatment 
wMch comprises administering to said animal an effective amount of a compoimd of fonpila 
I, or a pharmaceutically acceptable salt thereof in simultaneous, sequential or separate 
a dmini stration with an effective amount of a corr5)ound from one of the other classes of 
conpotinds described in this combination section or a pharmaceutically acceptable salt, 

solvate, solvate of such a salt or a prodrug thereof 
I 

According to a further aspect of the invention there is provided a pharmaceutical con5)osition 
which con5)rises a con5)ound of fonnula I, or a pharmaceutically acceptable salt thereof, and 
a compound from one of the other classes of coiopounds described in thiR combination 
section or a pharaiaceuticaUy acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in association with a pharmaceutically acceptable diluent or carrier. 

According to a further aspect of the present invention there is provided a kit con5>rising a 
coiEpound of formula I, or a pharmaceutically acceptable salt thereof, and a concpound from 
one of the other classes of con^pounds described in this combination section or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof 

According to a fttrther aspect of the present invention there is provided a kit con^rising: 

a) a conq)Ound of formula I, or a pharmaceutically acceptable salt thereof, in a first unit 
dosage form; 

b) a conqjound from one of the other classes of confounds described in this combination 
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof; in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to a further aspect of the present invention there is provided a kit comprising: 
a) a con5)ound of formula I, or a pharmaceutically acceptable salt thereof, together with a 
pharmaceutically acceptable diluent or carrier, in a first unit dosage form; 



10 
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b) a compound from one of tiie other classes of compoimds described in this combination 
section or a phaimaceuticaUy acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in a second unit dosage fonn; and 

c) container means for containing said first and second dosage forms. 

According to another feature of the invention there is provided the use of a compound of the 
formula I, or a pharmaceuticany acceptable salt thereof, and one of the other con?)ounds 
described in this combination section, or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof, in the manufacture of a medicament for use in the the 
treatment of obesity and its associated compUcations in a warm-blooded animal, such as man. 




According to another feature of the invention there is provided the use of a compound of the 
formula I, or a pharmaceuticaHy acceptable salt thereof, and one of the other con[?)Ounds 
described in this combination section, or a pharmaceuticaHy acceptable salt, solvate, solvate 
15 of such a salt or a prodrug tbaeof, in the manufacture of a medicament for use in the 
treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man. 

According to a further aspect of the present invention there is provided a combination 
treatment conning the administration of an effective amount of a compound of the fomnila 

20 I, or a pharmaceutically acceptable salt thereof, optionally together with a pharmaceutically 
acc^table diluent or carrier, with the simultaneous, sequential or separate administration of 
an effective amount of one of the other coir?)ounds described in this combination section, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 
optionally together with a pharmaceutically acceptable dilueat or carrier to a warmrblooded 

25 animal, such as man in need of such therapeutic treatment. 

Furthermore, a compound of the invention may also be combined with therapeutic agents that 
are useful in the treatment of disorders or conditions associated with obesity (such as type H 
diabetes, metabohc syndrome, dysUpidemia, irr5)aired glucose tolerance, hypertension, 
30 coronary heart disease, non-alcohohc steatorheic hepatitis, osteoarthritis and some cancers) 
and psychiatric and neurological conditions. 
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Examples 



Abbreviations 

DCM - dichloromethane 
5 DMF - dimethylformaxDide 

DMAP - 4-diiriethylaiimopyridine 

EDC - l-(3-dimethylaminopropyl)-3-ethylcarbodiiimde 

TEA - triethy lamine 

TFA - trifluoroacetic acid 
10 DMSO-dimethyl sulfoxide 

DBA - Diethylamine 

PCC - Pyridinium chlorochromate 

DCM - Dichloromethane 

PyBOP - benzotriazol-l-yl-oxytri-pyiroUdmophosphonixmal^^ 
15 HBTU- (9-Benzotriazol-l-yl-iV;i\r,iS^'^'-tetramethylw^ 
DAST-(diethyl amino) sulphur trifluoride 
DIB A - N, 2V-diisopropylethylamine 



t 


triplet 


s 


singlet 


20 d 


doublet 


q 


quartet 


qvint 


quintet 


m 


multiplet 


br 


broad 


25 bS 


broad singlet 


dm 


doublet of multiplet 


bt 


broad triplet 


. dd * 


doublet of doublet 



General Experimental Procedures 
30 Mass spectra were recorded on either a Micromass ZQ single quadrupole or a Micromass 
LCZ single quadrupole mass spectrometer both equipped with a pneumatically assisted 
electrospray interface (LC-MS). NMR measurements were performed on either a Varian 
Mercury 300 or a Varian Inova 500, operating at firequencies of 300 and 500 MHz 
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respectively. Chemical shifts are givea in ppm with CDCI3 as internal standard. CDCI3 is used 
as the solvent for NMR unless otherwise stated. Purification was performed on a 
semipreparative HPLC with a mass triggered fraction collector, Shimadza QP 8000 single 
quadrupole mass spectrometer equipped with 19 x 100 mm C8 column. The mobile phase 
5 used was. if nothing else is stated, acetonitrile and buffer (0. 1 M NH4Ac:acetonitrile 95:5). 

Pbr isolation of isomers, a Kromasil CN E9344 (250 x 20 mm id.) column was used. 
Heptanerethyl acetate:DEA 95:5:0.1 was used as mobile phase (1 ml/min). Fraction collection 
was guided using a TJV-detector (330 nm). 

10 

Rxa-mnles of the Invention 




Kyairmle 1 

2.3-bis(4-chlorophenvlV5.6-bisfpiper idm- 1 -vIcarhonvBpvrazine 




15 



Qxalyl chloride (1.3 ml, 15 mmal) was added to a suspension of 5,6-bis(4- 
chlorophenyl)pyrazine^2,3-dicarboxyUc acid, (589 mg, 1.51 mmol) inDCM (10 ml) andDMF 
(0.2 ml). After 10 minutes the solvent was removed in vacuo. The residue was retaken in dry 
toluene, filtrated through cehte, and evaporated twice ia order to con5)letely remove excess 
20 oxalyl chloride. The residue was dissolved in DCM (20 ml) and a solution of piperidine (773 
mg, 9.08 mmol) in DCM was added. After 1 h the reaction mixture was washed with 
hydrochloric acid (2 M), water and dried (magnesium sulfate). Evaporation of the solvent 
gave the target conqjound (43mg, 54%). 

NMR (400 MHz) 5 7.40 (d, 4H), 7.30 (d, 4H), 3.74-3.69 (m, 4H), 3.49-3.43 (m, 4H), 1.72- 

25 1.64 (m, 12H). 

MS m/z calcd for [C28H28a2N402]H' 523.1668, found 523.1655 (M+H)"". 
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Example 2 

Bis-23-(^e^^butoxy)-5,6-bis(4-c^orophenyl)py^azine-23-dicarto may be prepared by 
reacting 3-(^e/t-butoxycarbonyl)-5,6-bis(4-cMorophenyl)pyrazme-2-carboxyU^ acid with ten- 
5 butanol by methods kaown to those skilled in the art 

Preparation of Intermediates 

a) 1 ,2-bisr4-chlorophenylV2-hvdroxvethanQne 

10 To 4-chlorobenzaldehyde (140.6 g, 1 mol) in ethanol (130 idI) was added a solution of sodium 
cyanide (10.6 g, 0.216 mol) iq water (105 ml). The mixture was heated at reflux for 2.5 h ^ 
then extracted with DCM. The organic phase was washed with sodium bisulfite solution and 
the solvent was evaporated in vacuo. The conc5)Ound was isolated by crystallization from 
diethyl ether/heptane. . 48 g, 34%. 

15 NMR (400 MHz) 5 7.82 (d, 2H), 7.38 (d, 2H), 7.30 (d, 2H), 7.24 (d, 2H), 5.87 (s, IH), 
4.47 (s, IH). 

MS m/z 279, 28 1 (M-H)". 

b) 1 ,2-bisr 4-chlorQpheTiyl) ftthflTi ft- 1 ,2-dione 

20 l,2-bis(4-chlorophenyl)-2-hydroxyethanone, (90 g, 0.320 mol) and nitric acid (170 ml) were 
heated at 100°C until the evolution of nitrogen oxides ceased after 4 hours. The reaction 
mixture was cooled, and water (250 ml) was carefully added. The crude product was filtered, 
washed several times with water and dried under reduced pressure to give a yellow solid (40.4 
g, 45%). 

25 NMR (500 MHz) 5 7.94 (d, 4H), 7.53 (d, 4H). 
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c) 5.6-bisr4-chlorophenvl^pwazme-2 ^-dicarbomtrile 

l,2-bis(4-chloroplieiLyl)ethaiie-l,2-dione, (20 g, 71.65 mmol), diammomaleomtrile (8.5 g, 
78.82 mmol) and acetic acid (6 ml) in ethanol (140 ml) and water (93 ml) wctb heated at 75 
°C ovemighL The reaction mixture was cooled, and water was added. The precipitate was 
5 filtered and washed with ethanol and then ether. The crude product was dissolved in DCM 
and treated wifli activated charcoal, thea filtered through celite. After evaporation, a solid was 
formed and recrystaHized fromDCM/ethanol to give a pale yellow solid (17.3 g, 69%). 
NMR (400 MHz) S 7.49 (d, 4H), 7.38 (d, 4H). 

d) 5.6-bisf4-chlorophenvI^pvrazme-2 .3-dicarboxvlLcacid 

To 5,6-bis(4-chlorophenyl)pyrazine-2,3-dicarbonitrile, (16.3 g, 46.28 mmol) and KOH (26 g. 
463 mmol) in water (84 ml) was added hydrogen peroxide (35%, 19 ml) followed by a few 
drops of nonanol to reduce foamiog. The reaction mixture was heated at reflux for 2h, cooled 
and washed once with diehtyl ether and acidified to pH 4 with 2M HCL The precipitate was 
collected through a filter, washed with water and dried under reduced pressure to give the 
crude product. The crude product was convertd to dimethyl ester by refluxing with hydrogen 
chloride/methanol (100 nil) and purified by HPLC, giving 12.85 g of the methyl ester. The 
resulting methyl ester was treated with lilMum hydroxide (2.95 g, 0. 123 mmol) in acetonitrile 
(140 ml) and water (90 ml) at ambient teni)erature for 1.5 h. The acetonitrile was removed 
under reduced pressure and the aqueous solution was washed once with diethyl ether. 
Acidification with hydrochloric acid (2M) and filtration gave the title coii?)Ound (11.8 g, 66% 
mmoQ as a pale yellow solid. 

NMR (400 MHz) S 7.51 (d, 4H), 7.41 (d, 4H). MS m/z 389, 391 (M+H)*. 

25 e) 2.3-bisr4-ch1orophenvT)furor3.4-fe 1pvraziae-5.7-dione 

5,6-bis(4-chlorophenyl)pyrazine-2,3-dicarboxyhc acid (6.7 g, 17.30 mmol) and acetyl 
chloride (20 ml) were heated at reflux overnight. The acetyl chloride was removed under 
reduced pressure to give the ticiie compound (6.2 g, 97%) as a pale yellow solid. 
*H NMR (400 MHz) 5 7.51- (d, 4H), 7.41 (d, 4H). 

30 

f) 3-(•fer^butoxvcarbonvlV5.6-b^sr4-cMorophenv l'>pv^azille-2-carboxvlicacid 

To a solution of 2,3-bis(4-chlorophenyl)furo[3,4-fc]pyraziDe-5,7-dione, (877 mg, 2.36 mmol) 

in acetonitrile (15ml) were added tert-hotsaiol (876 mg, 1 1.8 mmol) and DMAP (346 mg, 2.8 
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rmnDl) . After 30 minutes the solvent was removed in vacuo and the residue was dissolved in 
DCM. Washed with 2 M potassium hydrogen sulfate and water followed by drying 
(magnesium sulfate), filtration and evaporation of the solvent gave a residue which was 
purified by HPLC to give the title confound (431 mg, 41%). 

NMR (400 MHz) 5 7.35-7. 17 (m, 8H), 1.57 (s, 9H) 
MS w/z 445 (M+H)^ 443 (M-H)". 

Pharmacological Activity 

Confounds of the present invention are active against the receptor product of the CB 1 gene. 
The affinity of the cozEponnds of the invention for central cannabinoid receptors is 
demonstrable in methods described in Devane et al , Molecular Pharmacology, 1988, 34,605 
or those described in WOOl/70700 or EP 656354. Altematively the assay may be performed 
as follows. 

lOfig of membranes prepared from cells stably transfected with the CB 1 gene were suspended 
in 200/il of lOOmM NaCl, 5mM MgCk, ImM EDTA, 50nM HEPES (pH 7.4), ImM DTT, 
0.1% BSA and lOOpiM GDP. To this was added an EC80 concentration of agonist (CP55940), 
the required concentration of test conopound and 0. 1/iCi [^^Sl-GTPyS. The reaction was 
allowed to proceed at 30^C for 45 min. San5)les were then transferred on to GF/B filters using 
a cen harvester and washed with wash buffer (50mM Tris (pH 7.4), 5mM MgClz, 50rDM 
NaCl). Filters were then covered with scintilant and counted for the amount of [^^S]-GTPyS 
retained by the filter. 

Activity is measured in the absence of aH hgands (iiiinimum activity) or in the presence of an 
EC80 concentration of CP55940 (maximum activity). These activities are set as 0% and 
100% activity respectively. At various concentrations of novel ligand, activity is calculated as 
a percentage of the maximum activity and plotted. The data are fitted using the equation 
y=A+((B-A)/l+((C/x) tJD)) and the IC50 value determined as the concentration required to 
give half maximal inhibition of GTPyS binding under the conditions used. 

The compounds of the present invention are active at the CBl receptor (IC50 <1 micromolar). 
Most preferred compounds have IC50 <200 nanomolar. 
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1. A coiEpoTmd of formula (I) 



R' 



R 



N^R^ 



and phamiaceaticalLy acceptable salts thereof, in which 

and independently r^esent phenyl, thienyl or pyridyl each of which is independently 
optionally substituted by one or more groups represented by Z; 



Z represents a Ci-saBcyl group, a Ci-galkoxy group, hydroxy, halo, trifluoron»thyl, 
triflnoromethylthio, trifluoromefhoxy, trifluoromethylsulphonyl, rdtro, mono or di Ci. 
saJkylamido, Ci-aalkylsulphonyl, Q-salkylsulphonyloxy, Cija]koxycarbonyl, carboxy, cyano, 
carbamoyl, mono or di Ci-salkyl carbamDyl, suj^hamoyl, acetyl, an aromatic heterocyclic 
group which is optionally substituted by one or more halo, Ci^alkyl , trifluoromethyl or 
tiifluoromethoxy and a saturated or partially unsaturated 5 to 8 membered heterocyclic group 
containing one or more heteioafcorDS selected from nitrogen, oxygen or sulphur wherein the 
heterocychc group is optionally substituted by one or more Cijalkyl groups, hydroxy, fluoro, 
benzyl or an amino group -NR^'R^ in which R* and B7 indep^dently represent H or CMalkyl; 

and R'* independently represent a group of formula (CHsOnCOOR 

in which n is 0, 1, 2, 3 or 4; and R'' represents a Ci-ualkyl group, a Ca-iacycloaDcyl group or a 
(C3.i2cycloaIkyl)Ci.3a]kyl- group each of which is optionally substituted by one or more of 
the following: a CwaUcyl group; fluoro, amino or hydroxy, or 

R"^ represents a group -(CH2)aplieiiyl in which a is 0, 1, 2, 3 or 4 and the phenyl group is 
optionally substituted by one or more groups represented by Z which may be the same or 
different or 
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R represents a saturated or partially unsaturated 5 to 8 njembered heterocyclic group 
containing one or more of the of the following : oxygen, sulphur or nitrogen; wherein the 
heterocyclic group is optionally substituted by one or niore Ci-salkyl groups, Ci.aacyl groups, 
hydroxy, amino or benzyl; or 

5 

and R"^ independently represent a group of formula -(CH2)o-0-(CH2)p- R^ in which o and 
p independently, represent an integer 0, 1, 2, 3 or 4 and R^ represents a Ci-izalkyl group or 
R represents phenyl optionally independently substituted by one or noore Z groups or R^ 
represents an aromatic heterocyclic group or a saturated or partially unsaturated 5 to 8 
10 membered heterocycUc group containing one or more of one following : oxygen, sulphur or 
nitrogen wherein each of these rings is optionally substituted by one or more groups 
represented by Z which may be the same or different ; 

3 4 

R andR independently represent a Q-izalkyl group optionally substituted by one or more 
15 fluoro, hydroxy, or amino; or 



R and R independently represent a group of fomiula -(CH2)^^ in which q is 0, 1, 2, 3 or 4 
and R^ represents a Ca.iacycloalkyl group, phenyl, an aromatic heterocychc group or a 
saturated or partially unsaturated 5 to 8 membered heterocycUc group containing one or 
20 more of one following : oxygen, sulphur or nitrogen wherein each of these rings is 
optionally substituted by one or more groups represented by Z which may be the same or 
different ; or 

3 '4 

R and R iadependently represent a group of formula -(CH2)jn-0-(C0)- R^° in which m 
25 represents an integer 0, 1, 2, 3 or 4 , in which R^° represents a Ci-i2alkyl group optionally 
substituted by one or more fluoro, hydroxy, or amino or R^° represents a group of foimala - 
(CH2)qR^ in which 
c[ and R^ is as previously described; 

i. 

or 

3 4 

30 R andR independently represent a group of formula CONR^^R^^ 
in which 

R^^ andR^^ iadependently represent a Ci^alkyl group; 
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aa (aniiao)Ci^a]kyl- group in which the amino is optionally substituted by one or more . Ci. 
3a]kyl groups; 

a (C3.i2cycloa]kyl)(CH2)g- group wherein g is 0,1, 2 or 3 wherein the cycloalkyl is optionally 
substituted by one or more fluoro, hydroxy, Ci-aalkyi, Ci-aalkoxy, Ci-aallcoxycarbonyl, 
trifluoronoeihyl, amino or trifluoromethoxy; 

a group -(CH2)i(phenyl )sin which r is 0,1, 2, 3 or 4, s is 1 when r is 0 otherwise s is 1 or 2 

and the phenyl groups are optionally independenfly substituted one or more groups 

represented by Z; 

naphthyl; 

anthracenyl; 

a saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one or 
more heteroatoms selected from nitrogen, oxygen or sulphur wherein the heterocyclic group 
is optionally substituted by one or more Ci-aalkyl groups, hydroxy, fluoro, trifluoromethyl , 
benzyl or an amino group -NR^R'' in which R* and R" independently represent H or Cwalkyl ; 
1 -adamantylmethyl; 

a group - (CH2)t Het in which t is 0,1, 2, 3 or 4, and the alkylene chaia is optionaHy 
substituted by one or more Ci-aalkyl groups and Het represents an aromatic heterocyclic 
group optionally substituted by one, two or three groups selected from a Ci-salkyl group, a 
Ci-salkoxy group or halo ; 
or R" represents H and Rl^ is as defined above; 

or R" and Rl^ together with the nitrogen atom to which they are attached represent a 
saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one 
nitrogen and optionally one of the following : oxygen, sulphur or an additional nitrogai; 
wherein the heterocyclic group is optionally substituted by one or more Ci-salkyl groups, 
hydroxy, fluoro, trifluoromethyl, trifluoromethoxy , benzyl, Ci^alkanoyl or an amino group - 
NR^^R^ in which R'' and R^ independently represent H or Ci^alkyl ; 

with the proviso that when one of R^ and R" is a Ci-salkyl group, a Ci-aalkoxymetiiyl group, 
trifluoromethyl, a hydroxyCi^salkyl group, Ci-aalkoxycarbonyl, carboxy, carbamoyl, or mono 

1 1 X2 

or di Ci-3a]kylcarban)oyl then the Otto CONR R . 



2. A conpound selected jBrom one or more of tibe following: 
2,3-bis(4-chlorophenyl)-5 ,6-bis(piperidin- 1 -ylcarbonyl)pyrazine and 
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bis-23-(fm-butoxy)-5,6-bis(4-cMoropheiiyl)pyrazine-23-dicarboxylateaiidphanm 
acceptable salts thereof. 

3. A compound of formula I as claimed in aay previotis claim for use as a medicament. 

5 

4. A pliarmaceutical formulation coiqprising a compound of formula I, as defined in any 
either claim 1 or claim 2 and a pharmaceutically acceptable adjuvant, diluent or carrier. 

5. Use of a conqpound of formula I according to claim 1 in the preparation of a medicameat 
10 for the treatment or prophylaxis of obesity, psychiatric disorders such as psychotic disorders, 

schizophrenia and bipolar disorders, anxiety, anxio-depressive disorders, depression, 
cognitive disorders, memory disorders, obsessive-convulsive disorders, anorexia, bulimia, 
attention disorders, epilepsy, and related conditions, and neurological disorders such as 
dementia, neurological disorders, Parkinson's Disease, Huntington's Chorea and Alzheimer's 
Disease, immune, cardiovascular, reproductive and endocrine disorders, septic shock, diseases 
related to the req)iratory and gastrointestinal systems, and extended abuse, addiction and/or 
relapse indications. 

6. A method of treating obesity, psychiatric disorders, psychotic disorders, schizophrenia 
and bipolar disorders, anxiety, anxio-depressive disorders, depression, cognitive disorders, 
memory disorders, obsessive-convulsive disorders, anorexia, bulimia, attention disorders, 
epilepsy, and related conditions, neurological disorders, neurological disorders , Parkinson's 
Disease, Huntington's Chorea and Alzheimer's Disease, immune, cardiovascular, 
rqaoductive and endocrine disorders, septic shock, diseases related to the respiratory and 
gastrointestinal system, and extended abuse, addiction and/or relapse indications, coniprising 
administering a pharmacologicaUy effective amount of a compound of formula I according to 
claim 1 to a patient in need thereof. 

7. A cortpound as defined in eidier claim 1 or claim 2 for use in the treatment of obesity. 
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A BS TRACT 
Tifle : Therapeutic Agents 

The present mvention relates to compounds of formula I and processes for preparing 
such compounds, their use in tibe treatment of obesity, psychiatric and neurological 
disorders, to methods for their therapeutic use and to phannaceutical compositions 
containing thenx 
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